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(54) METHOD FOR MANUFACTURING COLOR FILTER 
(57) Abstract: 

PURPOSE: A method for manufacturing color filter is 
provided to form a color filter layer with an excellent 
film hardness by forming a silicon dioxide layer as a 
buffer layer thereby preventing an interface from be 
stripped due to an insufficiency of adhesion between 
layers during an aligning or cleaning process by 
using a thermal transfer method. 

CONSTITUTION: A transfer film for forming a black 
matrix layer(53) is arranged on a substrate(51 ) 
spaced apart from each other, then is adhered 
closely to the substrate(51 ) in a vacuum state. The black matrix layer(53) is transferred on the substrate 
(51) by the heat emitted from a photothermal converting layer. The first color filter layer(55a) is transferred 
on the substrate(51 ) by using a transfer film for forming the first color filter layer(55a). The second and the 
third color filter layers(55b,55c) are transferred on the substrate(51 ) through the above-mentioned same 
process. A passivation layer and a transparent electrode layer(57) are formed on the substrate(51 ) in 
order, or the transparent electrode layer(57) is formed on the substrate(51 ). A buffer layer of silicon 
dioxide or silicon nitride(SiNx) is formed to improve the adhesion between the color filter layers 
(55a, 55b, 55c) and the transparent electrode(57) before forming the transparent electrode(57). 
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5U^. 



^r^^^oj STN(Super Twisted Nematic) ^§SA|g-x|o|H-^ ^a[^E.]y\- £ 1 o|| £A|g ^ 7|S-aj°] ^ 
^^S*I^N(Thin Film Transistor: TFT) JEA|S-*|o]|AHfe. ^hj-xho^ £ 10 || ^a|s| 7|& 

^a^E-iti- ^i^ofe e>-^^-^a, ^i^He, soi sm. o^ichiah o^-g-^a^ sssii*i^hoii 

o|t> &^-a^ , ^a|7|B (2Dflo|| a§ ^7|^ #s| aH^a^ sg (26)s cF g t ss 

a| ^ZIEU n| (photolithography)^S S o|#SK>=l □m*!^ mild (22)S Sg&cK oIqJa^ &m |^lEj§ § 
i^E- (27)# 3g°J E^, 3t^D^3 (28)t> 0|§-d^0i ±§g^°J§ ^r#, 0|# f^SK*l 2h 

ahH&iS (23am §£joj-cK 

5HAi) ^a^E^ ggg ^ah q)Aj ^ai) o, § Ajj zjbujehs o|g^oi A^ 7 | ^ § _g_ u^^oi 

^Ai| s S Ai) aahgEiS (23b) (23c)# ^ S^ficK 

n ^, ^7 1 ^h^^oii (24)S sat!- ^r#, (25)5 S^-5|-oi |a[fJEj{;- ^ah-^cK 

^h7| ^aoi| 14=3, ^a^E^| SJE^jl^ Ajjo^AH^ «^^X|n} *i|^AH^o| 0 | L-\ ^- ^ Jl ^S8Fc|-^ ^Xi]go| 
SICK 

^3 *^^ofe ^^o|cK agc-ii, o| ^S-^ S-a^E^i xhjhah 0 | x-i-a^n qiaa7|si s^lS-*|oi| «1S^7|7|- 
S^cfe yao| sick 
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#71 aahSEi xiisgftisai s^iae «na»^i a*h>i *ie. aahfiMa ah^s hqs-m. 

SSF QSAFaol flietslflcK <*|7|o||ah SSHAhSS ^AJj s! g*J| safQEig gAjg £ ^§2! 3l§S 
o| QSS- A^th ahn I molU (laminating) g§°S cH«i|s|fe- 2!S #2«a| em£-iJg B |. *i^g§o| 

7-|a| #a^cK na|2 BSMas as^si- 3MAHXI ^51*1 ^a°£Ai, alioix-i, j2^£13H #fi| gjwg 

a>S«H* fiscal IfahHEiS &SS 7|»£WI Saw* S2f?INS§ #Bo|ch 

sa|^x[-# i^aHJNfe S£, L()ot= 4 j i lhqah > A!jaAjo| ^sHo|: sj-cK a^di, 

gSA^o)| ct^ *)|fE£ aaJHE|s| a^oiife, aj 7 | sah = 0 | y& ^ffofl *«K>1 7HAj£| 

0=1*1 7 1- oiEHoj. s*flS# 7hx| o|§H^2W|s. eishoi gSAfgfs oh -feJgs^Tiloil o|e 

*l SSfa^K 



S- ygo| o\^jlx\ sfe 7|#*j °JSA^g oigsj-o^ i|5g§ 0 | £}-Eh3|-°=j ah §o|o^ e^E, S&l- 

ah ^sah =y aj £ |ah 0 | ^Hb|« *||3SSfc 3dO|cK 



At7| o|^7| fl«K>( s »ao||Aife, (a-1) 7|e#o|| dHSS]^ ggg. cf^, ssa|^ 

3BJl2|g§# d||S6|^ n«<EH© S&sfe EW; (b-1) #7| 7|£k4 g&tsioj SSAKthermal 

transfer)^ S»*Ha £Ml^o)| &\ 7|e#o|| *f|1&aHjEHS# 

SMI; (c-1) £PI 7ieaf sj^sioj oioo^ <*x\^\M 7A\2%±n\%m £ELi^#(H| SS!§ SA^ol ^ 

7| 7|=hAK))| X1|2aamNS# §AHS|.- cjTil; ( d -D x} 7 | 7 |n^ oj*frS|CH &l°o1. gS^j *H3&BhSS JLfSf 
2 Sit HL19S0|| gS# SAh»KH At 7 | 7|^o|| AH|3^a^N«# S£*fe EMI; (e-1) #7| §0| 
S. xil 1, *HI2 3! m z^a^E^oi ggg 7 | &# 200~300'co)|ah gsfsfe EMI; 3J (f-D #7| aategoil 

SfSfe ^d-S fg°S Sfe ^af^E^| xBS&cF. 

5 ^gs| afflife ( a -2) 7|»^o|| °H— ^!— S£§ asa|^ziB(|ii|g§# #3ho| 
sbh Q H sq^ nH@# ^ah^- (b _ 2 ) g|^s|o| 8i«tH. 13^ Si^- 
EMHSoq £Afsw At 7 | 7|^o|| AHh^a^E-lS-S- S^- s ^ (c _ 2) a^ 7 | # bh ^£^^#2^ thu 
aaHINSol S^S 7IBS 200~300"CO||ah gshsfe ^|; (d-2) 7|&ah a*^s|<H 2J°a|, SQa^ xh| 2 
^a^s sife fEMHSdi s«S 5AHJoj fl|2^anjEH## Sah s ^ t ^| ; (e _ 2 ) ^ 7) 
AI2&aH|EiS0| «gg 7|&S 200 -300 TCOll AH §^Sh^ (f-2) ^7| 7|£hJih eJ*|E|C>1 °jo^, aaA^ 
*U3&ahSS !S«f2 EMB#o|| ifSIS ^A^oi x|3^i|B($@ m & E[^|; ( g -2) 
^7| x||3^i|B|So| S^Ej 7j& ° 200 -300 -CO)| ah gj-MsREr E[t||; 3! (h-2) ^7| gaf^oU 

6 ^go| ££*h, ( a -3) 7 leaf S*fs|<H S3a|^ Di|EaA gf stfshfe 5ELi^#o)| 
3SAh§W 7|&ak»| ga| QHS^!^ nH@# ^l; ( b -3) At 7 | 7 \ BZ [ °i*V£\o\ Si°n1, ^^AhAH x)| t ^-eh 
5° sfcWia Sife £L|fi#o|| SS# sa^s-M xfllzrahHE.<t$S S^shfe E+^l : (c-3) 7| 

ssfEjoi sisoi, g^AfAj *H2I*a^# Sfsfl alfe EMS Boil SSI 7|B«W| ^|2^b^eh 

SS- 'S^S^ cpil; (d-3) ^7| 7IP3M- ^Sf£|Oi 21°0=|, SSAfAH ^|3^a^-°- £fs^ 2it £L-|f|#o|| 

S 2Ah8W 7|e^o|| xH|3^aHEH§# §ah s ^ ( e _ 3) At 7 | § q aHsq^S, flh. H|2 §J ^| 3 ^a^EHg 
o| §ahei 7 |fih§ 200 -300 -00)1 AH gizmi= &*\; Sy (f-3) ^7| Satagoll ^Ajsfe 5f 

S ^321 afJHIfe SE°h (a-4) ^71 7|eih a«*£|oi lSA|Aj fuj D H S s!>iSg SSS^ £MS#oi| ^ 

fl§ ^A^8^o^ 7i»^wi &m oma^ nHs# n^s^ (b _ 4) ^ 7i 7[e ^ ^*fs|(» «sa^ xin 

aaisg SLifiSdi S§J# 2A^01 ^7| 7|»#o|| «HSahSEH§H3 IS Sfe B7t | : (c _ 4 ) av 7) 

^h^aniEHgol g^is 7|»s 200~300 r Co||AH g^Sfe ail: (d-4) ^7| 7|»af 3St£|o| 5i°c*|, ^£|a^ 
^il2^ahSS- lfSf2 5ife EMBSon 3EAhSK>< 7|»^H>« *il2i*aH!EH8© Q&s^ (e-4) ^7| 

*il2&aH3E>lso| 7|fiKg 200~300Co||ah gs**fe (f-4) ^7| 7|©ah a*[s|o| SI sol. QfiA^ 

1l3^sa aih-a^ Sit EMS#oi| sa^kh 7ie^oi| ^|3?iaHjEH#.°- ggst^ t^l: (g-4) ^7| 

^i3z>af^EHe-oi 71 200-300-000^ ss**^ ewi; su (h-4) aans^wi ^as^s-e 

EWIt> aS«fe 3iS QS££ «te aaraEH°| fliaaaoil s|sKH o|^oH^ch. 
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^Q5?^-g"B 800 «-H ^1 4000A. S^gho| 2 i-H^I 100Q/?°J 5Jo| bUfsjs-^K 

7|S^o|| sj^ ^<i»i SJ §aj) &amN#§ u|Ai ^?J3^§-3 oiaoil, gahi!E.-|#3} 

^•|2}2! S*f^S tteW?|7| fl*KH a#gS ^ A ^»fls S^oFfe ao| dHf«|*>cho| oh a-SS 

0|^SW^(SiO 

2 )°|om tJa|s SSF@(SiN x )^S o|g£hch 

£E», &7|°l- Ga| nHsai^Saf, ^ Si ^a|^go| 7|© *^o||fc. fi£§§ g 

3Jo| H^shcK mc|- u^sjswifc, ^7 1 fiiS ^¥<H| a**ss*l st«sfe SiO 

2 S2 ^ti <-D*l ^ A q S£j*fe Ho\c[. 

sa, eai "Hs^e. aam bis. f-ga^s §j a*s(Sio 2 s)si gg a, *oii ess ^kj si/se^ 

o|sh, £S§ & &So|| z^anjE|°.| ^e^g ^g- s p|s fich 

£ 3# 7|e (31)^o)| □() 1^1- afj*K>l S^l D H— •§■ (32a)S i^s[2(£ 

3a), SfialrtzteHiilgSg o|$«k>i o||bs|^ nHS (32b)# §£}£W(£E 3b). dHH§|^7|- H^ej 7 | 
» (31)2f o|^a *|*|o|| H^3\m^m (33)# h8*I» chS. ^ 7 | 7|B- (31)3|- 3 

a|H# (33)* 5g££ a*hA|acK o|o|a-|, At 7 | gAfSf (33)£| 7|*HI!# (33a)^oM i4^°J 
BfiS (33b)o| ^# f^sM g« Stea e!*K>l *qid| (33c)o| 7|ff OD^oq a ASCI- 

IS 3c). oisfffl- 3fS# 7H|2*J| SJ xB34l|o|| c||«ra SM(4|a|»2£«| flll^, *fl24J| Si fl|3^ ^4lEi§ (34a), 
(34b) S! (34c)# aaffl-cF. ^, -fePI aafSS 200 Lfl^l 300-CO)|Ai S*W L'cK£ 3d). 

^7| «ftfBJ-Som a^lfi- §SW ^B^HSOI ^0|X|?)| g±|-3 ^a^Eigo| a^g^ 

7h at 1H □ISJOlSae g5f^ 3H 0|Ako^ £o|*]Ch §5fg»§ 7i*|B 0|H7|| B+S] g£7h feoWS*1 o| 

a| ^o| e^Tj ^cHl-WI ScK o| tcH ata| 3 m*l 20% S£o|cK 

a£g§§ 5£ 3(H| £A|£| dh^ 30I 7H1 1 >JJ , xh| 2 aH SJ ^H|3^ taH^ff -y °h &H*\0\S. s\x\H, 

£4^£ 6oii £Aia b^2^ ^oi «n_hai tEfg^i-g ^ aia|*khh ^-amcf. o\m?\\ 

3aa| §sfg§§ 7Hx|7)| ejs ^Sah°lo| ao)x|fe £h§o| Si7|^ Wtt ^a^E^S^^i g*Jei^ 

Ssesoi sag 7|e (31)^011 sins! fiiS (35)S S^e_^K nam l-w, ^2)E^^aom E-gJ 
Afg-8lo| At 7 | asl (35) ^0)1 ^Sa^f (36)S §AHsp|£ °hcK£ 3e). &a^E|ftaj §^ 
ollfe. S#ah flil (35) Biol ^|1 Al|, xi|2-^ S! *H3*4 ^aHlE^ (34a), (34b) » (34c) ^Jfo|| ^-ga^S (36) 
« uj£ §AHsF7|i »cK£ 3f). 

30|| £A|Ej «|SgSa|- ^?J-5|CK 

^, 7|B- (41)^011 qHH^!^ gAHg ^tJ-5fo| oH^q^S (42a)S 4a), 

b«s|5S§ o|#-a^ fta| dHmsJ^ nHfd (42b)# S^t.^KH 4b). □HMa^7h g^^j 7 | & (41) ^ 

oi^a ?i*io)i ^u^hhehs gjAHg saib# (43)# uH*ia- c». ^i 7ie- (41m ha^s (43)# a 

gi23W|Ai ^*fA|^JcK 0|O|Ai, Ak 7 | SA|^# (43)2| 7|AHSB (43a)^o)|Ai iA|s^ S^^thS 

(43b)o| S^Shsioi S§ yis|2, "S^ SISKH ^ahg (43c)o| 7|ff (41)^o|| gA| 

ScKS. 4c). Zl ^, 4^7| aafl-f 200 Lflx| 300°CO)|Ai as^A|?^ ^a^EHg (44a)7F S^gcKS 4d). 

o|a)a 4§f ^l2^oli cHSho| &hsAj A |^o SMj ^|2^£^g Sa^cK n -^7| §H|wS 200 m*! 300X5 
°UM §^a|^ xfl2fia^EHS (44b)S S«&cKH 4e). 

a} 7 | a^ gs xi\ 3 6Ho\\ cfl«K>l fl|3^ ^a|QEHg (44c)S 8«»SS«| 7|» (41)^0(1 jh|1^, 

»«2*N Si ^l3Ai| zta^EHg ( 4 4a), (44b) Si (44c)o| a-^acK£ 4f). 

^^B^gE^-^o| ^ahej 7)e . ( 41 )ak>h gf^ agg. ( 45 ) B | i?.?|a^# ( 4 6)g ^x^o^ a^^uKS. 4g), 0| 

eia- g»a assaoi ^n^i. xfl2Ai| a ^13^ aameis (44a), (44b) a (44 C ) ^011 ^-?is^# (46)-s- *i 

S S«8r7|E »CK££ 4h). 
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s. 50;: £a;£ ?hsifiEJ2! *!2&a^A-i^, ea ^sa^ nag g^A| t gg/fsaa o|gg*ch 

7|& (51)3* iS^°S ORS ?|x|o|| -g-q nHS^^S S&g SAhHS (52)S "H*l& e*#, £PI 7|& (51) 
$t S*ffi§ (52)3 S§°S HSWacK 0|oW, av 7 | (52)2| 7|XHH© (52a)^o||AH 2^3 =EA^g 

saaes (52b)oi =}-s- s^o-w as ^sf2, skss as em<* o-^ dhb^s (52c)oi sa^oi 7|© 

(5D4WI G-^ D H— § (53)0| 8&ScK£ 5a). 

*m*J| SafilElS SAhBS (54)3 o|g8KH Qe | oi|Ea ± | ggA|s>|. aojgj. t n*sKX, 7| 

& (51)^oi| sin ah z^s (54c)o| *\^s\o\ ^[1^ ^b\^e\% (55a)o| HggcKi 5b). ^|2^ S *H3<u|o|| 
q av 7 | ^ §S y^sW *1I2±!J a *fl3*l ta^Nf (55b) Si (55c)# Sgech 0\o\>4, &7\ 200 Ml 

x| 300"CO||AH §^A|^Ai 2|°| gs© £<=j C KS 5c). o|fi+ &o| *l| 1 4| , *l| 2«l 3! *il3±H ^N§i c|. 

S*f3S8 &a|*K>*£ =|x|£>. £. 6o)| £.A|sj u}s|. |jo| «hL42| geigNlf gtf§§§ z|z| 

^A|«^i£ Ysm-ch 

4P| IJafe^oll 22§ (56)^ (57)3 ^^2£ M&W-HE. 5d), £E£r (57)* nh£ 

tW(£ 5e). 

S. 6011 5E*I3 zmumi xilsSHae. M?|E1§I gggj. * S^Si 2+2+ £|A|Sfc- 51 S. 
50)1 £A|3 JH|ssaafsa*W. 

?\® (61M ^S^°5 o|^£l fl*|o|| ga| DHM^j^g ggg HAffig (62) -3 n||*|© cf§, 7|£h (61) 
^ SAma (62)3 USM-i^c*. o\o\M, a^ 7 | gAH# (62)a| 7|x||fi|S (62a)^oiH 5 /[^oj 

(62b)o| =f# £5 gj-fcfttfl. fcs °lsfo^ M?!j DH^aj^g (62c)0| &Ms]o] 7|# 

(61)^0)1 °HH^# (63)o| §Aj^ C |.( £ 6a) . 

m*n ^fs^s sMms (64)3 ois»kh #a) DHS aj^* s^a|2^^^^§# hhssw, 71 

& (61)^o|| xhm Aij &a ^ s (64c)0| SA^cMS. 6b). <2CH*I §aHS 200 Mfx| 300X5011*1 g^A^i xh| 1 ^ & 
BUNS (65a)0| fe^sjcKS 6c). 

*U2^ oil cfl«KH 3fS# xfl2*N #aH!^§ (65b) a *H3*N ^BNS (65c)# ^ 

»cK£ 6d 5J SE 6e), £PI a^S^oll fij>§ (66M (67)3 £*^S3. S^^7^K£ 6f). ^fe ^ 

SS^S (67)S «hS S^^7|£ ficKH 6o). 

& ^ggoi|Ai A^-a-fe ■gSAHJ-S-e *\\&s\x\ &2.°\, bI|o|xh ^£ ^A^ |§§ a^s ^ 

Rick SAHies) 7|&^o| s 7o|| £a|e)ch 5icK oiajfi 7|&^oj ^o|2|o)| flaoii a[a[ zi ^!^# » 

5E 7-3 &3S-o1S, 7|*HilS (71 )S A|x|sffe S3 sfe §2^, t h^a^ Ah@^ Jf 

10 mx| 500/«e! u^5|«^. o| §S ^@^o| 2gif !#S 4§sW, fia|o||^E|| a, #a|oh 

ai, o||sa|=-x|, #£|o||lBji. #a|2s^€!, MB-I^EIS] mm-m n #o||Ai£ fia|oB^Efl£oj = 

a|oHB!!!E||Bfl»Beno|s(PET) S#o| 7^ u^a)*^. 

& WSsj S'MS&S (72)e x^2|A^-s^£|A^ g^ 2 | hj S ^Ho| ol^cHScF. xhs 

A^7| ^7|#^fe S^fe£7h0.2 m^l 3.0e! SH^I&(AI), ^AKSn), EjE^(Ti). a^S(Co), o^(Zn). fef(Pb) 
#21 3 AhS^ °J 0|#2| Sm#0| SUfedl. 3 §0|| AH W^°ls(AI) 3 AjSHifol b^Aj^cK olaja 

?7|ts oi^cha] ^^ojs -gAH S -H= 3^011^ ^Jg#^a3 o|#-s^i 0.1 t-Hx| ^o m m^s^ ^o| 

^7 1 ^7i-i-^^ a&xf asK**ion e>a. as §21 s,^^. #01 ^A ha g S0 | oi cK o^khiah ^ 7 | g 

^^IS-fe- ^011 MXl CXI ^ ?,^^2| ^X|7h bHfS)S|-C:|.. ZIEIOI ^7| °hS Si aSSt X|-2|Aj- 

Aj.71 2a[§ (73)s «ajj DHes|^# ££fe a2f@M§ jjA^I ccfahAH 3 2^ 0 | ^aRS!^. ^-a^ioii 

& CtSoll 21CHAH, Qejj D[ | eaj^g- -gSS 3711 Ali7^|£ ^ Slfedl, ^ &S0|| U^Z[ Q?» n||SB| 
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K!PR!S(SHR5iSa) 



mi 01 XI 6 / 21 



*«g. ■mzis.M 7 r s- a^sli^ sag astco at a& tm#(cro x )s e ^ aiR. 

^niEisom e-b araa oissk* ^ioii agom 3-1 tim-^ aem© a* 400 2000A21 

^HIS c r g, SSiil^nEHsiSSS o|§sw qh| ohm^ uses ggfcrch EE ft, a§af 31 A^.g. 

5 o|Sa 2§ at ££^ 3§a|g 400 3000 A s| ^»0s 8&«r7|H &i=K 

6 aaai °m^#s -spi ?? m*i ??°i sae^ si°t*i, at ipTTiit 400 m^i 3000A01 ^si- 
ck 

© ass© a-S ^si-gs® 3iS/ai £}£ r #S© a-i £}£ r ##/a##(D a§ tw&e/ase/ag ^ 
gaj gh ea^g gAHg f-gSAi fr7|-g-S A^tf ^ SJcK &^ah ^7|#e ygg ^x\o\\ ?[ 

& s-aj ga| o hS7j . »/4^i xiissah, ois fts\7\&&*l ±fi5||^2 i£r §y ^ysw 0.5 m*i 1 .5m ^]2| 

MS, 3*1 2*|E|H(positive)« 2S.e)|^|^mg £s& ^ g s^^oi ss^l^e nHS# 

S^thcK ZL ^, £p| isellxl^s Jfleol 7|B ^«o)| 1000 5000 A £| ^fi! afjsf 

0|CHAi §7|^ OlSoM aSB||^|^S DH!d# X1|^&o^(£|n e £ = (||ft-off) g^|) 

& Etas| #Sj o|sa^§£SAi 3#2 r 31 >4^#a| 2#a|o| 7 r & ti[&*\?>W. g&| oHM^ f!4 H # tl£ 

M, ag^h aS A^g CH^IOfl 3§ 3.E EE^ 0|gS| gf^£ A^feS^. 

£ 8-& & ataoiH A^s|fc *jA^*|°| 7H^°S Hgo|cK 

o|C St2»hfl. #S (81)°S^EH 2f^2| B|o|x|gjo| gf*acK lS££t Nd/YAG£r Hg^M 
s| JLM\ e1|o|xi, CO 

2 , COS>[ 7^ e^lofxH , c[o\2.E.Z[ gft^ Nd/YAG (Diode-coupled Nd/YAG) (0.1 ~4W) #0| Ahggch. 

^7 1 a||o|x{gje E>^a. y ^#£|e^ ££- AOM(accoustic modulator)^ 7-| M a-\ ^<Mtl M\7\m x| 

td oizp[\°] gjo S i-hip(HS 3jo|cf. o|7|o||ah. SM^I b||o|x| y# o^?Ha| u d°S ^ BJS| s. 

S«Jfe af, ^Maho|H(stripe)^s| nH@o|2|o)|jE £S(dot)^£| n«e# 2icK na|H ^|o|xH 

S°SAi ai|7|# x|t! oie-|7Ha| a§ A^^fe aficjfe ^SJ£J# Ahs«fe 7J0| Mch Uh#5j^Cf. zi o| 

^fe SiJHS A^shS £}Eh°h ^EBholH^s] nfles b|jns| ^A|i}i-Ho)| o S x^xi^ - 

2>7| tmso|cK 

?H2| S J°£ ^¥CHS e1|o|xi«j§ aA^s^ix^ «fe a^oil ^Bf H#e)|o|EH (82)o)|ah Ai|7|b|7h 
2§a Alias CHB)|0|(lense array) (83)# HMM r^LHfel °|cH(scanning mirror) (84)o|| ±<MH>1?\\ ScK op| 
cH|Ai ^uj a|B| (84) - 7 |n(.o| x ^^sto| o, s - f - o|^ i0) | - 7|^g t[cK 

^?Hy D|Bi (84)011 £SS * & fl|2&l^ OJBIIOI (85)# 7-I^AH SA r Sr217Cr #1J0| £L-| Ufl. (86) ^ 

°S ^A^s|7^| £lcK o| an , £M S| (86)21 w# « eo « #^°}o| 7|» (87)flS Qa^cK oi7|o|| 

Ai noaa| snass) as, $a| oaM^i ^s. a a||7|. na|2l ^?h^£o)| aSS^. nam ^e|| 
o|*| (88)a| SSN (89)0)1 °.\SW A|o|7h fief. c>|7|o)|Ai gf^Bli (90)« 4^1 ±yy o|a( (84)# x|| 

cH«fe^ay n|E| ^^#ej(controller)« ^EhtHch. 

& et@Jo||Ai Ah#7h^th i^Jg a^ofxH , a/flt a = , #o|cF. &7\ e||o|xlsfe alfll, 7 r ^, BhfEfll, 

as, «|a|[H s S | £ = wawoj ai|o|xj7r 2.^ A|-§7rfe-3hcK gj2| a°o l S £j#HH(single mode)2| 7h^A|oj. 
(gaussian)SS A[§sfS°L^ ajE|H = (multi mode)2| AJS7 r fe«W. 

oisk & etas ?fli^2J tiANie son s^, & ^aoi sp| tiAi^sei »ssit oh^k 

<tH<HI> I. ?1gA^| a|g Qgij aHMg j ^ nH ldsi «|3EAIIS»I]# a^sj. ygif 7 |7t|a) gf^g Afgsw 

Sa|7|e.h( 3 7 OX 4orj cr r)-s- cjg, ^a|7|eaf g^S eta] fj*t«a flsjoj £p| 

o|o|Ai, ai 7 | 7|e^o S±j iE-| o|2|S ¥l*|o|| 7|aHSS, §J QH| DHeaj^go^ 0 |^oi5! 
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KiPRiS(SH^Sfi) 



IHI 01 XI 7 / 21 



U. a^al^ZLBHn|ggo|l Q|of f^sq D H^^j >: S a nHfj al *il3£ 1. Cr, CrOx, Cr/CrOx, CrOx/Cr 
CrOx/Cr/CrOx Q^l □H^^!^ S! H ^S^l *i|3S 

Bea-M^S hH*I (batch) S^ai (sputter) M/CO ^g-^<*| -sp| S 1°| ££2oi|AH □HH^j^#5 

-^^-d^cK cr ^°y^l^ 7^^.AH o^^( Ar )g a^s^H, CrOx#^ *}^7[±^M CO 

2 §=' N z O olSSKH gs| oh mbi^q 





Er2! 


(SCCM) 


0 r M^ 
(SCCM) 




(KW) 


CC) 


(nm) 


Cr 


Cr 
(T2) 


0.0 


900 


3.9X10-3 


DC 
5.5 


200 


1750 


CrOx 


Cr 
(T1) 


CO2:40 
N2:19 


330 


3.9X10-3 


DC 
5.0 


200 


1750 


Cr/CrOx 


Cr 
(T1) 


CO2:40 
N2:19 


330 


3.9X10-3 


DC 
5.0 


200 


1650 


Cr 
(T2) 


0.0 


900 


8.9X10-3 


DC 
5.5 


200 


CrOx/Cr 
0|«S| 


Cr 
(T2) 


0.0 


900 


8.9x10-3 


DC 
5.5 


200 


1950 


Cr 
(T1) 


CO2:40 
N2:19 


330 


3.9x10-3 


DC 
5.0 


200 


CrOx/Cr/CrOx 


Cr 
(T2) 


CO2:40 
N2:19 


330 


3.9X10-3 


DC 
5.0 


200 


1650 


Cr 


0.0 


900 


8.9x10-3 


DC 
5,5 


200 



(T2)CO2:40 
N2: 193303.9 X10-3DC 

5.0200 



^o|| £seJ]x|^M(Shipley SRC-300 SEfe- Hochest Korea HKR 230M)S 1 m*l 2/anSl ^flflS o|oj 
aloKHochest Korea) MIF 312# A r ||sK>| 60S §°J fi&8K>| a£Ei]x|^E nugg g^s^cK 
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KiPRIS(SH^6iSM) 



JH! 01 XI 8 / 2: 



At 7 | nai^liS nHeisl- SJ-£*I|a|- *il-g-°J cr ^z^eij MA-S0 3 [^Hh (ammonium nitrate):Si> 

(HN0 3 ):^o|St=1 1.2:4. 5:84. 3 A|-g8^ £}7| °HmsN^(3g)#S o)|SS^cK zi ^, 3% 

NaOH SEfe N-D«a=l©a|S(NMP) S°H-& OlSffl- *lig©S Ap, sMa)|A-|^e njj^g *ipHSK*l Qa| oHEaj^ 

•^7| 2 20||-b fi^ o|| Eg] gJAs g So) | [c|.g s^At. cy o,| s ^7j-3 ^eK-H^h o| ctH Ah§°!- ££o^3 nHfd 
a| SVGAS-& 20/an, VGAg-E 25*<m-B *J*i| =Ha^S SVGA-gS 20±0.5/ot, VGAg-S 

25±0.5/flnO|21cK 



[S2] 







-MIS 


OIIS 


41 S 


Cr <EiS^t(1750A) 


^HB||o|: 502 
0.1 kgf/cnf, 25°C 


48^2.0 
kgf/cnf 


SPRAY: 5020.3 
kgf/cnf, 25 °C 


4822.0 
kgf/cnf 


CrOx ^§^(1750 A) 


r^H^|0|: 502 
0.1 kgf/cnf, 25°C 


4822.0 
kgf/cnf 


r±r^LBH|0|: 4020.3 
kgf/cnf, 25 °C 


4822.0 
kgf/cnf 


CrOx/Cr o|#°t(550 A/1 400 A ) 


^Hal|0|: 502 
0.1 kgf/cnf, 25°C 


48212.0 
kgf/cnf 


^^|0|: 4520.3 
kgf/cnf, 25°C 


4822.0 
kgf/cnf 


Cr/CrOx 0|§°|(1 1 00 A/550 A ) 


:±:HB||0|: 502 
0.1 kgf/cnf, 25°C 


4822.0 
kgf/cnf 


^ = aflO|: 5020.3 
kgf/cnf, 25*C 


4822.0 
kgf/cnf 


CrOx/Cr/CrOx 
(550A/550A/550A) 


^Hal|0|: 502 
0.1 kgf/cnf, 25°C 


4822.0 
kgf/cnf 


^ = a]|0|: 5020.3 
kgf/cnf, 25 °C 


4822.0 
kgf/cnf 



2. #7| D H^^I- S! 3. n|)fHo| x-f|^E 



4IS*I|-B 0|§*h tnuiji[ B^S A^^Oi #£|7|£K370X400imf)S ?H 3^MI ^IS^rS^l, 0| 

y\^^o\\ -7| {iq DHHq^(Fuji-HuntAhCK-S171)S ^5! =a§s r ScK o\o\A-\ f Ap| ^n r #§ 7 r §2|- 

(prebake)^oi 1 .o m B\ ^7| M B A °im^S-3 Sa*h2cK 



ZL ^, *p| #bh □ f )Eaj^ 1 goi| l£Dba{] 0|S-d|-Oi ^§ 0 0 ^°J§ 400mJ/cnf^ higti: Cpg, 0| 
£iH(Fuji-Hunt)A r °| CD 20% oil ^ 70 2^- el S^^oi ^^ch 0|cHAi t s^o| s^si D || ebj^.* ° 
26°C^I £H SS 140kg/cnf^l ^Zd^HI ah Aflg (rinse) °t£.-§- ^H|7H3 r Jl, 220TCO]|Ai 1 a|^> 
§^ 3£r°rS^r. 0| l0| A^oh i^n r ^a^| n^m€r SVGAg-B 20/zm, VGAS^ 24/<m# A^ha©*!, aj^ n|) 
SVGAS^ 21±0.5/jn, VGA-g^ 25±0.5/jnO| 51 ch 



3 UV §J Sflaie IS-o-r^cK 



S°^^a|S #ap|£h&K>i| i^a^l^E PMER-6005(S^®<bttxtgiP±)# i^^^Jl 120°COi|AH 7 r a^ro|- 

oi ^mu- ^ am^l^l^^^ts S^^S^K A r §^oi ^^s^xi^h^ 70mj/cnf^ 

bz^tlH 0.5% NaOHO ^ 642^-°h ^H^|0|u|-O| ^^Sh^cK 0|O|Ai ] AijS oj y^fj-o^M) s 

^7 1 j££a^|x[^H nHg^|cH| ^<y(B£ffl5fc;£& LCD-BM12)S ^fi£l![ ^r#, 7 r g^ r o r 0i 0.4^1 ^> 
^ D«E^^g§ ^«^K oloiA-i, §bh DHHq±:## 1%£j NaOH# 852^°]- c r ^, 

3kgf/cnfS| Ai|g^O| i^|A[^E-g_ "d| ^£1^1^11 Zd^o^cK ZL #1, §Jl r #^ 150°CO]|A-1 

20£#°! AHx r S^-a r Oi -*-oj #Bij oH^^i nH&jS ^^^cK 0| OH A r §^ i^.o^=L cue ^-^ SVGA^^ 
20m, VGA-0--E- 25/zmlJ- A^^S^ D =I, ti^l ^eh-^ SVGAg^ 20±0.5^ t VGA§^ 25±0.5^mO| Si cK 

Hi. ^(rj, ^LGj^^Sj^iBIJ!^ ^ % S^i SahBEiSS S««PI oigoii, ga| 

DH^^^7^ ^^sj Ai!§Ai|(ET Cold, Environmental Tech., USA)# A r g-8- r oi ^a^(brushing)fla|S c-t 

S, $^oi]Ai ^gswa|(300W, At = Aj)eracK o|oiAi t ^7| £gt§ A-i|7H-^7| flsfoj UV/IR esKashing)«a| 
« ^JA|b- r ^cK 



-1-21 chS, fi(roll)S A r g-d r oi 7|5 
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KIPRiS(SH^SiSS) 



HI 01 XI 9 / 21 



v-i -~j.Q7f-oi 7's(et bubbleli} *'!>!otcd 7'ff-g- S^NVS^K n ^, ?l£K*r £M95 -fer^oil ^ 

^rSS Nd/YAG(Quantronic 8W)oi|AH A|g£S ai|o|xHgJfr 3 (galvanometer) S ^l-S*o*r(^ ^tH(^ 

SJ^i: ^ 5m/sec)orOi ^MaK>lH4Jfi! &aHjEj sH@# S^or^h o^7|oi]A^ a ^^(spot)^l H7|^ 
VGA°J S^oj]-^ 140^, SVGA^J §^oi[^ fS^iif. 0| £]*;] <gCH*j nj^^°| -^e VGA°i S^ollfe. 

100^m, SVGAZJ S^OII^ 

oj-a^ o,^|o]| Bi|o|xia# &-^]7F aasiS. *J4| »sm eh S £M9&§ flW^sacK zl ^, aj4i| &at 

9N§ SLigs^Hd ^ S^l £M^S§ y A y A o|§o- r o=j t *p| 

r^Ma>o|H^£| ^ oj ^Aij ^b^eh hh@s S^a^k o| cO) ^hb^i = ajs| zjb^eh hh@°| 

^ ?y S^l SaHIN mi B S S3 © c:fg , °f 250°coi|ah 1 Aiygoj a ^ A |gcK 

IV. ^^#o| fjaH SEHai *H^ *j^. ^ ^' §4) ^a^£-| nH^o| ^^^i 7|^# o|§°h 
^S*r a o^-° o|gsKM Aiissm o| 7|# i°Jf UV ^ ^xHa|^«cK o | oi a-| , 

A|riiXh^- bHx|(batch) ^&H^I ^eH m/C# >4#^oi s 3^1 ^>|o||AH S*ixHSK>| 7 M)x| 8G/C|£| ITO^tS 



Ha|-^it)EH§ a|^} 



o^^(SCCM) 



7|& $J 



& a 

DC 1 Kw + RF 1 Kw 



10-7 M)x| 10-5 



2.3mTorr 



50 A/min 



3min 



-2000 A 



300 



200 °C 



%&E.M±x\& aH *| (batch) S E H £| M/C-& A^^Oi □Hx) s 4^| 

news s««racK 



V_£tJ 

ah(r), ^^)(G) S^(B) SaH|EH#o| S£S 7|ff# ai|s» o| 7|p aas uv gy ^Aia|3l-« 

olcHAi, 
x| 8Q/DS| 



= 21 oil ah a^xig-ol 7 L H 



VI. ^^.S 



^2! 

— j^I eH cl 



— ^ E H c! ^ 



0l|b|^it)EHg A|^} 



O^^(SCCM) 



Si02_§__ 
RF 3.5Kw 



3 X10-6 Torr 



3.3 x 10-3mTorr 



3min 



— 2000 A 



300 



200 °C 



ITOS- 

DC 1 Kw + RF 1 Kw 



3 X10-6 Torr 



3.3 x 10-3mTorr 



3min 



-2000 A 



300 



200 n C 



*a\ t -^^ iJ a^q ^aniEHgol 7|»# ^H3?^| a^^II, o| 7\& iS§ UV H ^xHa|s^ 



^-^fi^^l" AKJapan Synthetic Rubber Co.)a| §MCH(Optomer) SS6600S)- SS0600-g- ^, o| ^tJ-^-S 

^7| 7|3^oi| ^HiasiS^K o| 120 "Coil ah 7|-gai-o[ c^S-, 230^01^ -[^l&^&n&Qvloi 2.0/m 

^1 ^ S^§§ g^orS^K 
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KIPRIS(SHR-cHSe) 



mo\xi 10 / 2: 



#7l fiSgOl g&g 7|§S AilSXil SJ 7[Ef ^133^^1. 0| 7|© fiSS UV §SJ S 

Se5A|^s dyx| (batch) 3EH£| m/co A(gsW, Si0 2 #S 3>fe S^SN Si0 2 

©S 200 ASJ ^nfls si £J SI-SI!, ITOStS 3«l*i»0| 7 89/C0|2 ^^ii^J- 2000Ao| s|£^ a^*«ch. 

#a|7|&Ak»| ±-4i) §J Same) mas S^s^ciK 

o^7|oHAi, «V4I) sieixliESfe ^ltjH(Fuji-Hunt)A)a| a|| = 6011L. *m <MI*I^M^fe ^*le!S 
(Fuji-Hunt)Afsl 6011L, §41) *f4l) 3|x|^esfe ^|§iS(Fuji-Hunt)A|-s| 6011LS y A y A M% 

At7|o||Ai ov - oi- uW ^o|, g. °J<39.\ &z\Ee\ *l|3E^Sol| A)fe SahSE|§ §!/£Efe M*** aHSaj^S 

§i|S§S 7HSJCK #E«o| aSAHtfg|0||Ajfe <H2A(A| 0)J=l§££| g^7h X(S*jo S 0|^O)*|X|HS S 

S(S§S 7H*|x| &fe ^o| e!B}ajo|SS[cK zleHl.) £. a^oi|A)fe xg £ £ a^hh, 200 Mjx| 

300 ^"o-| ef 250'C<>)W ot 1A|^}§o|o| 2sg£(§§-g 7-|*lc|-. a §2( #2HS| S^Mc) s|g£7|- ^ 

»M » 5fe SAf*. gSeS-S 7-|*|7| S, *S| 1,^3 NS^I o|g £5 l^Epdj 30|c(. 0| fl| Sfgife 

Sfl3(JIS) K5400O)| a.[a[ ^§S(-«c(. 









«14|(R) SahS 


1H 


4H 


^(G) S^S 


1H 


4H 


S^I(B) ^s[§ 


1H 


4-5H 




I— Vn! E2 T MAA U [. 



£hS. aja|o(| a! * I Soil m-EMI^S ^HraN#2| Miefgg. L la^, §J -^2*S. #^ 

*ffe Uf2|- ^01 *§S(S2, 3 *§i2f§ H|ine*|*racK 0^7|CH|Ai, ZJ- e||o|EH&e *ll mo|# *gsh*| 

5J«H, ^41), ^xjj oj SAJ | gamB|S(¥»|: et1.2/m)s| o|^gS^^(ASTM) D3359-93, X-^JM EJ|o| 

H E)|^M(X-cut tape test) g,^o)l zl 3^ Sl-7| a 6<X| £a|sj u(. fi |. ^c|-. 



/iff; 







^(G) 


SJ^(B) 




5A | 


5A 


5A 


b|jnoii 


5A | 


5A 


5A 



§«H, sha !|| ^aj) gj zj£H!&i#(J=.77l|: °M.2/m,)2| L4)°tg4j e z| ^a^EHS# 2(^S°H(5% NaOH. 10% 
HCI, y-^BISol-AHIg, N-0HB2|g£|^(N-methyl pyrrolidone:: NMP) 0|^: = S^ W#(isopropyl alcohol: 
IPA))o|| 25"Co||a-( °t 10 £-#°[ 3S c^, 77(lHcH zt zjanjE(S2| Sif£S«| *§s^cK zi 

gaffe a 7o|| L.fEht!- a[z\ Qc[. cH7|o)|a) aE 



ab 7f3o|s-fo|a m°f-AH 0 | ^^Wf^fe 5§ ^EhtHcK 





5% NaOH 


10% HCI 


Y-^E|soW|g 


NMP 


IPA 


o[M\B 






^^j(AEab) 


1 .83 


0.63 


0.63 


0.47 


0.35 


0.97 


0.65 
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KIPRlS(gH^crlga) 



nil oi xi 11/21 







1 .36 


C.59 


0.55 


0.58 


0.50 


0.58 


0.85 j 


S^(AEab) 


0.43 


0.35 


0.82 


0.35 


0.78 


0.23 


0.49 




^^(AEab) 


0.86 


0.41 


0.29 


2.59 


0.31 


0.59 


0.65 


•^^j(AEab) 


0.72 


0.51 


0.89 


0.47 


0.27 


0.67 


0.58 


S^(AEab) 


0.15 


0.65 


0.29 


0.52 


0.34 


0.56 


0.65 






y\ ask*, 





13 



n fSSBfe 5. 8CKI ^Eht!- a[z[ 



[M8] 





*!^(R)(AEab) 


^*l(G)(AEab) 


S^(B)(AEab) 


AjA|0i| 


1 .45 


1.28 


1.54 


b|jnoi| 


1.25 


1.45 


1.36 



fl|ci-S D lEH(Weather-Ometer Ci65/XW)^£: 53~-88°C££: 20-70% RHIS H.: ^Afc Aj^oj ^ 
(Xenon Sunshine CarbonH £}: 250 A I^ 





*!^(R)(AEab) 


^(G)(AEab) 


SWB)(AEab) 


^!A|0i| 


1 .64 


0.82 


2.17 


b|jnoii 


2.85 


2.82 


1.81 



^«H, (Olympus Spectrophotometer)* o|§S|-<*| ^BHJeM§(^|: °f ^ .2 m )2] -y)£|a-°- 

^SorOi s r ?l a 10o|| Ljewisacr. o^7|o)|ah 7|$4|ge =ayA>s| 1737 bfl<H ^aH ^(bare glass)o| c[. 



[£10] 





^A|0i| | 


y|JHcH| 






R(1 .0/mj Y: 27.7x:0.54, y:0.34 | 


R(1 .O^m) Y: 27.7x:0.53, y:0.34 




G((1 .0/fln) Y: 56.6x:0.32, y:0.50 | 


G(1 .0*m) Y: 56.6x:0.31 , y:0.50 




B(1.0/zm) Y: 22.1x:0.15 y:0.16 | 


B(1.(W Y: 22.1x:0.15, y:0.16 



^•7 1 6-10°S-^N ^ SI-£ u r 2r &o|, oil o|| r4# zfa|-=jE-|g°| ^s,^, l-H^S£, MI^ai 5] 

b|jaol|o| §^2| Q^7 r X|£ Zl 0\&£.g_ ^slftc}. 

At 7 | *JA|01|0| Z^S|&1 Xi|ZEgl-aS tf|jilOf|o| ^I^HUgjoll H|s|-0=| *l|ig§ B|-°J0| 2}^«|-CH *||S5p| 

7r °H^P- So|«hacf. 



y\y\ §o|f> o[l|£1 xfl£t[7r7r °H-?- ^o|-*]c|-. & ygai *)| ee oil ce|-e|- i-iiss &a r f|fMfe SJ-^. 
S^aoil n*aj *||3sg ^e|SEio| §^2|- f§«Wu[ zl o|aj.°| mefsa, MUfa §) ^ 

«Q «!5«rDl. #o| ^SrOi asfiol SHfi«fcf. 
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(a-1) a«Eaix ggg g SS ci-g, asal^aEHUlSSS S'^&j «ej oHSSj^ EtfidS 

Sg^fc EMI; 

(b-1) ^7| S^sloj QSAKthermal transfer)^ *)] 1 t+a^e SsJ-bHII JEMSSoil St!5 

SAho1&| Ap| 7|e^o|| *)h?+afg&)#s S-as^ EMI; 

(c-0 &\ S*fs|oi 2i°oi, *)l2^ge if5[2 aife SLiggcxi sss £Sa^h*I Ap| 7| 

(d-1) &7| U^E)CH °!°o1, <g*U^ *)|3?^§e StWS Sit S=MHS°fl s*!8 sa^o* &7| ?\ 

*H3&aH|B|SS eMI; 
(e-1) 4PI #?!| Qfl — ^l — S, >H|1, *II2 *)I3 &aHMS0| §ahe| 7 |n|.g 200-300100)^ gSf*|-fc E.MI; u, 
(f-1) 4PI 3 ^#^oi| ^S^gS ggsfe EMI-& Ifsfe 5!S -4S°£ SH=- ^b^e^I a-)|=e^*|. 

S?fh2 

*)|1tho|| Sio)AH, Ap| i^| 7 |. 800-4000AOU, S*HtK>| 2~100S2/?E) 5i# sgo 5 

xi| 1 ^cni 2Jo)Ai, Ap| (f-1) EMI# tJA|Sp| o|*)o)|, fiSS§ dj ^§°S ofe ^2HeHo| 

*)|i*h»| Sio)Ai, Ap| (f _D a3( | S Ajxjspi oisoii, &-S§-g q S^3|.- ^ s agog aa^EHoi 
*)|4&K»| &!o)a), a^| o|£jo|| filgi Sgsffe ^# ^go S ^aH|EHo| *)|^g|. 

3HI1&0)| 2IO)AH, Ap| gSj 0Heej> i * i x|| 1 , 7\\2 *il E-) # §AH Q, Jf.0)| , X|-S|Aj °J/££^ 5A[3f 

(a-2) 7ie-^o)l aaj QHM^^ S£# #SS asa|^3SHs|§§# gsM fi§i| oHMS|^ noes 

EMI; 

(b-2) 4*7 1 7|&Hf °J^E|(3H 5USD1, iSAf^ *ll1&ateS a^S^ Sife £MB©0|| fS§ SA^Oi Ap| 7 | 

(c-2) oHssj^Sjl^ ^M^a^EHSoi 7 |£i-3- 200~300"CO||Ai ashsfe ^l; 

(6-2) &7| 7I&3I- S*t=|cH 5USt*|, ii|2^a)#-S £M2 £Eui^#o|| ^.A^s^oi av 7 | 7 | 

(e-2) ^7| *)|2flahgEigo| sJahej 7 |gg 200-300'CO)|AH cpfl ; 

(f-2) ^7| 7|^ S*f£|o) 31° QA, <M?iM& m&s\£fi Sit JEMSe©)! a«S iA^-d^o : i Ap| 7]&h 

^oii ^|3?iaraEjge l^sfe t^l; 

(g-2) #7 1 *i|3?JBra&igo| 7|eS 200~300 r CO||Ai gsi-8fe 

(h-2) ^7| g^s^oii ^ss^se s^jste sssfe ^i-s- st^^g. -s^ ^am^si ^is^a. 
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w!8&o!l ?±o\M, 800~4000Ao|i, ^xisK>| 2~100Q/?£j 3dS ^§°S Sl-c- f*B|- 

ri E-i -°- *iisgfS. 

xfiBSWI SioiAi, (h-2) E.MIO tJA|s|7| oigoii, fi£§§ q g&si-fe ages 3^ samel sj 

*il8iW| Si<H-M, ^7| (h-2) EWIO ^a|«^7| o|S<H|, q Sgafe 55 z*a|@Ei°| xfls 

3^1*12 

xfliriWI 9io\M, £PI &§§§ S^spl oigoii as§§ S^sfe 5f ^g°£ efe itefflEMsi xfl^S. 
8^*13 

x||8SWI SloiAi, oDEa^g, *||1, x)|2 S xi|3^e^NS 3, ^o)|. X|-<2|Aj SJ/£££- ^a|S|-7Hl4 

X||8tM| 2iO|A|, At 7 | gaij o«eb]a g^J 0 | 3g, 3# ^7|# 

*°J25 OI^-CH^! Ajejsj SM o|Atoj ago £ S |.- z^aH]E-|°| *||2g>g. 

8 TOM 5 

(a-3) U^EICH 2i°B|, ^Sa|ah fa D||Bej^§g Ht,M5K= £M Hgo|| 2A|-sha| 7|e^cH| M 

(b-3) &7| 7|t^ 5Jifs|cH @S-»|& *l|l&ahSS SUfe £Mifo)l zsa|^o| Ap| 7 | 

&^o|| zfllifBtSMSS S^sh^ E*3fl; 

(c-3) ^7| 7\&3ll H*|E|CH 2i°c*i, SSa|^ *i|2^a|gg- sf-s^ £EMil#o|| 3EA|S|0| 7|&aVo)| 

(d-3) &7| 7|£hji| iJSfs|CH 5U°Bi. *il3i^#S I&S|2 2^ fEMHSOfl ^Ahs|o| 7|ff^<H| 

(e-3) ^7 1 m 1 ^ °HH^§. *l| 1, *l| 2 %1 x||3^a|^E-|go| &gsi 7|£h# 200~30CTCCH|a-| §S|8fe Si 
((-3) gsig^cHI ^?33^g§ S£3R=- eJ^IS s&sfe lim ^§°£ 3^ &ef|E|2| xflighS. 

XH151MI 2io|A-|, At 7 | JfLiJ£!^§°| 800-4000 A 0|H, S*1^0| 2~100«/?£j ZiS 3fe 

a|^Ei°| xi|3E^a. 

^|15SW| &0|A-|, At7| (f-3) £W|# *jA|s|7| OlSdl, fi5§§ D| jj g Ego £ 8fe ffaH|B]S] X|| 

U|-fcH 

3^fH8 

flll5tW| SUolA-i, #?\ (f- 3 ) ^a|-s|7| oigoii. ^ SS°fr 3dS ^§°£ *fe SahfflE|s| x|| 

x!!l8a-o|| 5io|A-|, ^7| £}§§-2 §£jsp| 0 |gcH| SLs.BQ S^sfe 7 J§ QS°£ 3fe ^a|QEio| x-|| 2 ai. Q 
§^•^20 

*ll15aKH| 9io\M, ^7 1 duh^I^S, x|| 1, x|| 2 a! xt|3^a|gE-|S 2, ^<H|, x|-£|a! §J/afe £f § S.M 
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St 1 »21 
St l »22 

(a-4) £p| 7|CW gJ«ts|oi ^|o Di) @g A [AH 3 bh QH^ai^gg s^sfe £MQfio|| »ge sa^K* 7|#a|. 

(b-4) ^s\o\ ^o Qit g*u^ 5.&*[JL 91^ ^L-\tim-o\\ £f£!S ^ 7 1 7 | 

ff&ofl xih^a^E-ig-s- Sgsfe "EMI; 

(c-4) £p| xinsahSEiSoi g£S 200 -30CTC oil ai g^sfe- EMI; 

(d-4) *M ^s\o\ 2120], ggA^ x||2&atg§ ^tmn 01^ c^figoH gojg ^a^o] 7\&&o\\ 

(e-4) ^7| *i|2^aH|EH§0| gAH^i 7 | & ° 200-300 0 COjjA-) £K*fl; 

(f-4) ^7 1 7|@-H|- 1J^H|CH ggAfAH *i!3lM§§ SS-SHH 91^ £L1@§^I ^A^S-^Oi 7|E^0|| 

(g-4) ^7 1 xi|3^£^B-|go| gAH£| 200~300°CCH|A-i ^|; ^ 

(h-4) ^7 1 axfs^oii ^cJ*j^S# S&*hfe Ehfl|» ^# ^go^ -afe ^s[i^o| *nsa-a. 

*il22§oi| aIcH a-| t xp| J=ggMo| ^7)\\?t 800-4000AOIJI, ^AitKH 2~100Q/?°j 3d# 2J- 

*H22»o|| SicHAH, ^7| (h _ 4 ) ch7j|e ^A|s-p| oiaofl, ^i§§ ci Sgsfe §SH^ *fe ^£[SN£| *\\ 

-t- CD td - 

S^»25 

*I|22»0|| JtlO\M. -y 7 | ( h _ 4 ) cJtiio AjA|sp| 0|S<H|, 2f§|§ Ci sja^^ 3 # agog ^HN^I *(l 

§^#26 

*H25fK>ll SioiAH, a| 7 | ygig g^spl olSdl, Msit sJahs^ ^J££ 3^ I*£H!e-|°| 
S?-&27 

*il22»o)| S/cHAH, fa D(|Ea ] >.± i XH|2 Si *)l3^aHj&IS 3, ^o||, x|-£|Aj gj/SE^ £Sf 5Afsf7i 
g^&28 

*H22»oll SlOf-H, ^7| £p| ga| ^ah§ g^ol 3§, 31- mi&*rX\o\\ Sk^2±g-7\ grtl^ 
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13a 13b 13c 




S.&2 
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